Phase transitions between the rotator phases of paraffin investigated using silicon microcantilevers.
Nanogram amounts of paraffin were coated onto a silicon cantilever, and the resonance frequency and deflection of the cantilever were measured as a function of temperature. Changes in the cantilever resonance frequency were used to determine the temperatures at which phase transitions between the rotator phases of tricosane, tetracosane, and pentacosane occurred. The phase transition measured using the cantilever was found to be more apparent than that obtained using conventional methods. The thermal hysteresis in the resonance frequency of a tetracosane-coated cantilever differed from that of the tricosane- and pentacosane-coated cantilevers, which was attributed to the even-odd effect on the crystal structures of paraffin. The even-odd effect was also observed in the temperature dependent deflection measurements. Further, the overshoot at the transition R(V) → crystal in the deflection measurement was observed and attributed to the steep increase in the modulus of paraffin during the transition.